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WIRELESS TRADE-OFF DESIGN CONCERNS 
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NOISE FIGURE CALCULATIONS BASED ON RMS 
VOLTAGE AND CURRENT NOISE SPECIFICATIONS 

ENTER, THE VOLTAGE NOISE DENSITY. e n . AND THE 
CURRENT NOISE DENSITY, i R . FOR THE AMPLIFIER CHOSEN: 


e n :=6-10" 3 V/sqrttHz) 


i":=M0~ 12 A/sqrt(Hz) 


ENTER THE SOURCE RESISTANCE DRIVING THE AMPLIFIER: 


K:1.38*10~ 23 J/K T:=290K 
PARALELL(x,y):=|^ NF(Rg) : -20-Ioq | 


4- K- T- R s 


IF WE PLOT NOISE FIGURE VERSUS SOURCE RESISTANCE WE CAN GET 
AN IDEA OF WHAT IS THE OPTIMUM SOURCE RESISTANCE. 
IT IS NOT NECESSARILY THE LOWEST RESISTANCE! 


R s :=100,200...100-10 ; 


NF(Rcj) 


NOISE FIGURE vs. Rs 



1x10" 
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DC EQUATIONS 
Vin=v .JouL 


Rin+Rout 


tc 


Vc=Vin-(Vin-Vinit)-explp^) 


DEFINITIONS: Rin - INPUT RESISTANCE 
Rout -OUTPUT RESISTANCE 

C - CAPACITOR 

tc - CHARGE TIME OR APERATURE 

td - DISCHARGE TIME OR LO PERIOD- tc 

V - INPUT VOLTAGE 

Vinit -INITIAL CAPACITOR VOLTAGE 

Vc - FINAL CHARGE CAPACITOR VOLTAGE 

Vd - FINAL DISCHARGE CAPACITOR VOLTAGE 


FIG. 223 
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CHARGE TRANSFER 


DEFINITIONS: 

q=CHARGE IN COULOMBS 
C=CAPACITANCE IN FARADS 
V=V0LTAGE IN VOLTS 
A=INPUT SIGNAL AMPLITUDE 

q=C-V 

V=A*sin(t) 

q(t)=C«A-sin(t) 

Aq(t)=C-A-sin(t)-C-A-sin(t-T) 
Aq(t)=C-A-(sin(t) -sin(t-TI) EQUATION A 


A q(t) EXPRESSES THE CHANGE IN CHARGE ACROSS CAPACITOR C 
DURING APERTURE T. AS CAN BE SEEN, WHEN APERTURE T TENDS 
TOWARDS O.Aq(t) TENDS TOWARDS 0. 
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USING THE SUM TO PRODUCT TRIGONOMETRIC IDENTITY, 

sin(a)-sin(jS)=2-sin(^)-cos(^) IDENTITY 1 
EQUATION 1 CAN BE RE-WRITTEN AS: 
Aq(t)=2-C-A-sin [^^l-cosl- 1 ^ 11 ] 

Aq(t)«2-C«A«sin (^-T)-cos(t-J-T) EQUATION B 


THE sin TERM IN EQUATION B IS A FUNCTION OF APERTURE T ONLY. 
IT IS EASILY SEEN THAT Aq(t) WILL OBTAIN A MAXIMUM VALUE WHEN 
T IS EQUAL TO AN ODD MULTIPLE OF Tri.e.. « 3 v 5 ir.. 
THEREFORE. CAPACITOR C EXPERIENCES THE GREATEST CHANGE IN 
CHARGE WHEN THE APERTURE HAS A VALUE OF tt OR A TIME INTERVAL 
REPRESENTATIVE OF 180 DEGREES OF THE INPUT SINUSOID. 
CONVERSELY. WHEN T IS EQUAL TO 2tt. 4h. Gtt — MINIMAL CHARGE 
IS TRANSFERRED. 
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SOLVING FOR qlt) BY INTEGRATING EQUATION A ALLOWS 
THE CHARGE ON C WITH RESPECT TO TIME TO BE GRAPHED 
ON THE SAME AXIS AS THE INPUT SINUSOID sin(t) . 


q(t)«JC-A-(sin(t)-sin(t-T))dt 
q(t)=-cos(t)-C-A+cos(t-T)-C-A 
q(t)=C-A-(cos(t-T)-cos(t)) EQUATION C 


FIG. 231 
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UNIT DELAY RF FILTERING 



FIG. 239 


MULTIPLE CRITERIA-ONE SOLUTION 

• OPTIMAL POWER TRANSFER 

• OPTIMAL SIGNAL TO NOISE 
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